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BeJiOMopcKaH OiiojioriiHecKaH CTaHipi h 
3ooJiorHHecKoro HHCTHTyTa AH GGGP, JlemrarpaA 

noKa3aHO, hto ocMOTHHecKoe ^aBJieHHe coAepauiMOro KimieHHHKa TpecKH — MecTO- 
oOirramiH Hccjie,n;oBaHHi>ix cKpe 6 Heii — cooTBeTCTByeT ocMOTiinecKOMy flaBJiemiio MopcKoii 
BO^LI COJieHOCTBK) 10% o . ypOBeHb COpOu,!!!! HeHTpaJIbHOrO KpaCHOrO IIHTaKTHblMH HepBHMH 
6 biJi npaKTHHecKH HeH3MeHHbiM nocjie hx coAepjKamiH b Tenemie cyTOK b ^Hana30He koh- 
peHTpapnii MopcKoii boam ot 8—10 ao 30% o . 3 tot AHana30H cHHTaeTCH aKOJiorinecKHM on- 
THMyMOM. GKpe 6 HH, nepeHeceHHbie H3 cojieHOCTH 10 b cojighoctb 4% 0 , npoAeMOHCTpiipoBajin 
KOMneHcaTopHoe BOccTaHOBJieHiie HopMajibHoro ypoBHH cop 6 n;HH KpacirreJiH k 5— 6 -My 
Ahio onbiTa. Cnoco 6 HOCTb cKpeOHeii, oOjia^aiomHX KpanHeii CTeneHbio nocTOHHCTBa KJieTOH- 
Horo cocTaBa (ayTeJineii), k (})H3HOJiorHHecKOH a^anTapnn CBii^eTeJiBCTByeT o Heo 6 H 3 aTejib- 
hocth ynacTHH b aKKJiHMauiHH MHTOTHHecKHX npon;eccoB. 

Cpe^a nepBoro nopn^Ka 9HAonapa3HTHnecKHx HepBen b OTHoniemm ee 
TOHHHHOCTH H COCTaBa COJieH AOJHKHa CynieCTBeHHO MeHHTBCH B 3aBHCHMOCTII 
OT CTa^HH >KH3HeHHOrO IJHKJia HJIH (|)H3HOJIOrHHeCKOrO COCTOHHHH X03HHHa. 
OAHano, nan 3 to cjieAyeT H3 He^aBHO npoBeAemioro o63opa (XjieSoBHH, 
1974a), BKOjioro-^HSHOjiornHecKHx nccjieAOBaHHH OTHOinemiH 9HAonapa3HTOB 
k ocMOTHnecKOMy (cojieHocTHOMy) (JaKTopy cpeABi BecbMa HeMHoro. B na- 
CTHOCTH, B JIHTepaType OTCyTCTByiOT AaHHLie O CnOCoSHOCTH 3HAOnapa3HTH- 
necKHX nepBen k $H3HOJiorHHecKOH aAanTaii;HH (aKKJiHMaijHH) b otbot Ha H3Me- 
HeHne ao3li cojieHOCTHoro (JaKTopa. B 3HaHHTejibHOH CTeneHH 3 to mohot 6litl 
oSBHCHeHO MeTOAHHeCKHMH OrpaHHHeHHHMH — AO nOCJieAHerO BpGMeHH B03- 
AOHCTBue ocMOTHnecKoro AaBjieHHH Ha 3HAonapa3HTa oijeHHBajiocb nonra 
HCKjnoHHTejiLHO no H3MeHeHHHM ero Beca (Bair a. Peters, 1971). 

OcMOTHnecKHe peaKii,HH CKpeSHeii A e MOHCTpnpyiOTCH HeMHornMH npn- 
MepaMH. TeTTbe (Gettier, 1942) nccjieAOBaji ycToiiHHBOCTb H3BjieneHHLix H3 
KHineHHHKa nepenax CKpeSHen Neoechinorhynchus emidis, noMeniemiLix b ce- 
pnn cocyAOB c pa3JiHHHOH KOHii;eHTpaii;HeH xjiopnCToro HaTpnn hjih paCTBopa 
PnHrepa (3—8, 10, 15, 20, 30, 35 h 40% 0 )- HepBH SbiCTpo nornSajm npn 
cojieHOCTH HH?Ke 5% 0 h Bbirne 20% 0 , onraMyM npnxoAHJiCH npnMepHO Ha 7°/ 00 . 
BaH Kjihb h Pocc (Van Cleave a. Ross, 1944), H3ynan H3MeHeHHH $opMLi Tejia 
N. emidis b cpeAax pa3Hoii tohhhhocth, OTMenaioT, hto CKpe6HH HMeioT Hop- 
MaJIbHLIH oSjIHK, COOTBeTCTByiOIAHH HX BHAy B KHHieHHHKe X03HHHB, B CpeAaX 

COJieHOCTBK) 8 — 8.5% 0 . HaKOHen;, XapMC (Harms, 1965) yKa3HBaeT, hto npn 
KyjibTHBHpoBaHHH in vitro CKpeSmi HaxoAHT Hanjiynmne ycjiOBHH npn ocmo- 
thtockom AaBjieHHH h cojieHOCTHOM cocTaBe, HanSojiee 6jih3kom (|>H3HOJiorH- 
necKHM paCTBopaM. 3KOJioro-(f)H3HOJiorHHecKHe nccjieAOBaHHH cojichocthlix 
H OCMOTHHeCKHX OTHOHieHHH CKpeSHCH, HOMHMO HaCTHOTO HHTepeCa, Ba>KHLI 
B TOM OTHOmeHHH, HTO OHH npOBOAHTCH Ha OpraHH3MaX C PHAOM Cneii;H(|)HHe- 
ckhx ocoSeHHOCTen, Tannx, Kan Hajmqne Hpe3BbmaHHO KpynHbix ha©P hjih 
xapaKTepHan rjik 9toh rpynnbi nojman hjih nonra nojiHan ayTejinn — no- 
ctohhctbo KjieTOHHoro cocTaBa (Van Cleave, 1914, 1932, 1951; Baer, 1961; 
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Nicholas, 1967; Robinson, 1973). TeM caMLiM capeSmi MoryT oaa3aTBca 
yHHKajiLHLiMH MO^ejiLHLiMH o6T>eaTaMH npH HCCJie^OBaHHH HBjieHHH, Kor,n;a 
>KejiaTejiLHO hchjiiohhtb bjihhhhc npopeccoB, CBa3aHHLix c pa3MHO>aeHHeM 
KJieTOK, hjih HMeTL bo3mo>hhoctb ^jiHTejiLHO HaSjno^aTL 3 a peaapHeii rn- 
raHTCKHx a,n;ep. 

U,ejiL HacToampii paSoTBi — onpe^ejiHTL rpamipBi ocmothhcchoh (cojieHO- 
cthoh) TOJiepaHTHOCTH h cnocoSHOCTL a^anTnpoBaTLca k noHH>aeHHOMy ocmo- 
THnecKOMy ^aBJieHHio capeSHa Echinorhynchus gadi. ®H3HOJiornnecKoe co- 
CToaHne HHTaKTHtix aepBeii, b OTjmane ot HCCJie^OBaHHii ,n;pyrnx aBTopoB, 
mli nontiTajincb onpe^ejiaTL no H3MeHeHHio copSpnn BHTajiBHoro apacHTejia 
TejiOM nepBa no MeTO^y, npe^jioa^eHHOMy HacoHOBHM (HacoHOB, 1934; 
BpayH h HBaHOB, 1933; rpaMeHHpami, 1963). 3 tot mcto#, no MHemno Trnie- 
pnHCKoro (1963), «aBjiaeTca HenpeB30H ( n;eHHLiM no CBoeii npocTOTe n ayBCTBH- 
TejILHOCTH». 

MATEPHAJI H METOJJHKA 

PaSoTa npoBO^njiacL Ha BejiOMopcKoii SnoaornaecKon CTamjHH 3oojiorn- 
aecKoro nncTHTyTa AH CCCP b OKTaSpe 1973 r. HepBH H3BjieKajincL H 3 
KnmeaHHKOB Tpecan, bbuiobjichhoh b ycTLeBoii aacra ry6ai Hyna npn cojie- 
hocth bo ah okojio 26°/o 0 * OTSnpajmcB o,a;Hopa3MepHLie aepBH (cyxoii Bee 
2.4+0.8 Mr), KOTopLie nocjie Slictpoh otmlibkh bo^oh cojichoctbio 10%,) nijin 
b onbiT. BbiSop 3Toii cojieHOCTH b aaaecTBe kohtpojilhoh onpe^ejiajica cjie- 
^;yioni,HMH coo6pa>aeHHaMH. H3BecTHO, hto Mopcane pbi6bi naioT BO^y, H3- 
jinman cojieii aoTopoii BcacaiBaioTca b anmeaHnae n ^ajiee y^ajiaiOTCa aepe3 
>aa6pai, TaanM o6pa30M ^ocTnraeTca xapaaTepHaa AJia Mopcanx aocTHCTLix 
pai6 rnnOTOHna (rnHepnHcann, 1963). OTCio^a oaeBH^HO, hto BO^,a, nonaB- 
maa b anmeaHna, CTaHOBHTca rnnoTOHnaHon no cpaBHeHHEO c Mopcaoii boaoh 
(nyaaoB, 1954). noaa3aHO Taa>ae, hto aaa nocTynjieHne bo,o;bi b anmeanna 
aepe3 pot, Taa n BcacBiBamie cojieii b anmeaHnae n^yT c pa3JiHHHOH hhtch- 
CHBHOCTBK) B 3aBHCHMOCTH OT pa^a BHeniHHX (JaaTOpOB (Kop3HHaHH, 1962). 
TaanM o6pa30M, co,n;ep>aaHHe cojien b anmeaHnae Mopcanx pai6 no^Bep>aeHO 
3HaanTejiBHBiM aojieSamiaM. CooTBeTCTByion^ne noaa3aTejin He MoryT 6bitb 
BBinie TaaoBBix cpe^Bi oSnTaHna n HH>ae noaa3aTejien cojichocth n ocmoth- 
aecaoro ^aBJieHna BHyTpeHHen cpe^Bi pai6 — njia3MBi nx apoBH. Ecjih npn- 
MeHHTB 9to nojio>aeHHe a aoHapeTHoii cnTyapnn c 6ejiOMopcanMn aocTHCTBiMH 
paiSaMH b panOHe Hamnx pa6oT, to, oaeBn^HO, ocMOTnaecaoe ^aBjieHne nx 
3HTepajiBHOn cpe^Bi 6y,n;eT hchbitbib aTB aojieSaHna, npnMepHO cpaBHHMBie 
c aojieSaHnaMH ocMOTnaecaoro ^aBJieHna Mopcaon bo^bi, HMeiomeii cojie- 
hoctb b npe^ejiax ot 28—26 ro 10—14% 0 . Hh>bhhh npe^eji 3Toro ,o;Hana30Ha 
n 6biji npnHaT 3a aoHTpojiBHBin. 

9acnepnMeHTajiBHBix >bhbothbix co^epa^ajin b aamaax IleTpH b TOHaoM 
cjioe Mopcaoii borm cooTBeTCTByiomen aomjeHTpapHH. OnaiTBi npoBO^njinca b 
H 30TepMnaecaon aoMHaTe npn TeMnepaType4—6°, t. e. 6jiH3aoii a TeMnepaType 
Mopcaoii bo^bi Ha rjiySmiax, c aoTopaix OTJiaBjiHBajiacB Tpecaa b oto BpeMa. 

nocjie aacnepnMeHTajiBHoro B03,ijeiicTBHa cocToamie aepBen opeHHBajioca 
no ypoBHio copSpnn BHTajiBHoro apacHoro. nocjie aacoBoii 3acno3Hu;HH 
b 0.05%-m pacTBope apacnTejia, npnroTOBjieHHoro Ha Mopcaoii BO^e, cootbct- 
CTByKHpeii onaiTy cojichocth, no Tpn aepBa nepeHOcnaocB Ha cyTan b cocy^Bi, 
coAepa^an^ne 15 mji 96%-ro aTaHOJia, no^ancjieHHoro cepHoii ancjiOTOii. 
KojinaecTBO aacTparnpoBaHHoii apacan (cooTBeTCTBeHHO copSnpoBaHHoii) 
onpe^ejiaJiocB no H3MeHeHHio onTnaecaoii hjiothocth pacTBopa Ha aojiopn- 
MeTpe ®3K-M c ncnojiB30BaHneM 3ejieHBix CBeTO(j)njiBTpoB n 15-mhjijihjihtpo- 
boh aioBeTBi n BBipaa^ajioca b npopeHTe ot ypoBHa b aoHTpojiBHoii cojie- 
hocth 10°/oo* Pe3yjiBTaTBi o6pa6aTBiBajincB CTaTHCTnaecan. Ka^aa Toaaa — 
pe3yjiBTaT naTH H3MepeHnii. 

PE3YJIbTATbI H OECYHCaEHHE 

OcMOTnaecaaa TOJiepaHTHOCTB onpe^ejiajiaca no ypoBHio copSpnn apacn- 
Tejia nocjie BBi^epa^nBaHna TOJiaao hto BBiSpaHHBix H3 noHMaHHoii Tpecan 
aepBeii b TeaeHne o^hhx cyToa b Mopcaoii Bo,o;e pa3Hoii cojichocth b ^Hana30He 
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ot 2 a o 50% o . Pe3yjiLTaTLi 3Toro 3KcnepHMeHTa npaBe^eHLi Ha pnc. 1. OnnctiBa- 
K)II],aH COOTBeTCTByiOmyiO 3aBHCHMOCTt KpHBBH HMeeT ^Ba HCHO BLipa>KeHHLIX 
njiaTO. IlepBoe H3 hhx npHXO^HTCa Ha ,n;Hana30H cojieHOCTeii ot 8— 10 ro 30% o . 
CTaSnJIBHOCTB ypOBHB COp6l],HH KpaCHTejIH B 3TOM ^Hana30He MLI CKJIOHHLI 
o6t,hchhtb TeM, hto oh cooTBeTCTByeT 3KOJiornHecKOMy onTHMyMy aepBeii. 
IIocTeneHHoe yMeHtmeHHe copSipm KpacHTejm no Mepe HOHHmeHHa cojiohocth 
3a npe^ejiti 8— 10°/ oo mo>kho nocTaBHTt b cbh3b c HaSyxaHneM KJieTOK h TKa- 
Heii nepBH b ycjiOBHHX thhotohhh. Pe3yjitTaTOM rnApaTapmi nonpoBiitix 
3JieMeHTOB ,h;oji>kho 6litb cooTBeTCTBeHHoe yMeHtmeHHe npocBeTa Tex nop 
H KaHajIOB B HOKpOBaX, KOTOpLie CBOHCTBeHHLI 3THM HHTaiOm,HMCH BCefi HO- 
BepxHOCTtio Tejia, jmmeHHLiM KHHienHHKa h pTa opraHH3MaM (Rothman 
a. Rosario, 1961; BapaSamoBa, 1965; Nicholas a. Mercer, 1965; Wright 



Phc. 1. ypoBeHb cop6u,HH HeiiTpajibHoro KpacHoro 
CKpe6HHMH nocjie cyTOHHOH 3Kcno3Hu;HH b mopckoh 
BO, n;e pa3Hoii cojichocth. 

no och aGcpncc — cojieHOCTb b npoMHjijie; no och opanHaT — no- 
Ka3aTejib onTHnecnoH nJiOTHOCTn cnnpTOBbix BbiTHH<eK H3 OKpameH- 
Hbix nepBeii (oS^HCHeHne cm. b TencTe). 



Phc. 2. H3MeHeHne bo BpeMeHH ypoBHH cop6n,HH Heii- 
TpajibHoro KpacHoro cKpeOHHMH, nepeHeceHHMMH H3 10 
B 4% 0 . 

no OCH aScpHCC — BpeMH 3 KCn 03 HU;HH B ftHHX; no OCH Op^HHaT - 

xo >ne, hto Ha pnc. 1 . OcTajibHbie o 6 o 3 HaneHHH Tanne >ne, KaK 
h Ha pnc. 1 . 


a. Lumpsdon, 1969). TeM caMLiM npn rnnoTOHHH, oaeBH,n;HO, CHHmaeTca npo- 
HHKHOBeHHe KpacHTejm nepe3 nopti, h 3to yMeHtmeHHe OKa3tiBaeTCH npo- 
noppnoHajiLHLiM CTeneHH Bpe^Horo B03,n;eHCTBHH. 

Ecjih yMeHtmeHHe copSipm npn ihhotohhh mh oStaCHaeM cymeHneM nop 
h KaHajiOB b nonpoBax, to pe3Koe yBejinneHne cop6n,HH KpacHTejm npn 
coneHocTH Btime 30°/ oo cne^yeT, oaeBH^HO, TpaAHH,HOHHO oStaCHaTt (EpayH 
h HBaHOB, 1933; HacoHOB, 1934; rpaMeHHu,KHH, 1963) cjie^CTBneM Henocpe,n;- 
CTBeHHoro hob pem^eHHH KJieTOK ajitTepHpyiom,HM $aKTopoM. OTCio^a oae- 
bhji;ho 3aKjnoneHHe o tom, hto npn cojichocth Btime 30% o ^epBH Haxo^HTCH 
3a npe^enaMH 3KOJiorHaecKoro OHTHMyMa. 

Bo BTopoh cepnn ontiTOB onpe^ejiajiact chocoShoctb CKpeSHeii k cone- 
hocthoh aKKJiHMan,HH. MepBeii nocjie hpombibkh bo^oh cojichoctbio 10% 0 nepe- 
hochjih b cpe^y cojieHocTtio 4% 0 , KOTopaa, nan cne^yeT H3 npefttmymero 
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ontiTa, Haxo^HTCH #jih tojibko hto noHMaHHtix opraHH3MOB 3a npe,u;ejiaMH 
onTHMyMa. 3aTeM peryjiapHO b TeaeHne a^chth £ H eii nacTB aepBen OT6npajiacB 
,o;jih onpe^ejieHHH ypoBHH cop6n,HH hmh HenTpajiBHoro KpacHoro. 

Kan bh^ho Ha pnc. 2, b caMOM Haaajie 3KcnepnMeHTa nepBH BOcnpnHHMaioT 
KpacHTejib b HeSojiBinoH CTenenn, hto corjiacyeTca c pe3yjiBTaTaMH nepBoro 
ontiTa, noKa3aBHiero CHna^eHne ypoBHa cop6n,HH npn KpaTKOBpeMeHHOM 
(cyTOHHOM) B03^encTBHH rnnoTOHHH. 3aTeM nocjie^OBaTejibHO H30 ,o;hh b 
OT iiocHTejiBHoe KOJinaecTBO copOnpoBamioro KpacnTejia B03pacTaeT bhjiotb 
jio 5—6-x cyTOK onBiTa, nocjie aero b ^ajiBHefmieM ocTaeTca Hen3MeHHBiM. 
Ilpn 3 tom oho ^ocraraeT ypoBHa, kotopbih, no ^bhhbim nepBoro onBiTa, 
OTBeaaeT TanoBOMy y aepBen H3 30 hbi cojieHOCTHoro onTHMyMa. KpnBaa Ha 
pnc. 2 CBHfteTejiBCTByeT o tom, hto y CKpeSHen, nepeHeceHHBix b rnnoTOHna- 
Hyio cpe^y, pa3BHBaeTca a^anTHBHBin KOMneHcaTopHBin npoijecc, kotopbih 
mbi BnpaBe paccMaTpHBaTB Kan npon,ecc cojighocthoh aKKJiHMar^HH, Kan $h- 
3HOJiorHaecKyio a^anTan,Hio k onpecHeHHio. B nojiB3y 3Toro CBH^eTejiBCTByeT 
TaK>Ke TO o6CTOHTejIBCTBO, HTO B03BpaiH,eHHe K HOpMajIBHOMy ypoBHio pearn- 
poBamia, b ^bhhom cjiyaae ypoBHio copSipm KpacHTejia, ftoCTHraeTCH Ha 5—6 -h 
Rent, onBiTa, t. e. 3a nepno# BpeMeHH, 6 jih3khh k TOMy, kotopbim, no-BH^H- 
MOMy, xapaKTepH3yeTca 3aBepmeHHe aKKJiHMaijHH y paAa CBo6o^,HO>KHByiH,HX 
bo,u;hbix 6ecno3BOHoaHBix (XaeSoBna h Eeprep, 1975). 

Pe3yjiBTaTBi 3KcnepHMeHTa, ,o;oKa3aBHiero (hiocoShoctb CKpeSHen k cojie- 
hocthoh aKKJiHMaijHH, HMeioT, no HameMy MHeHHio, cym,ecTBeHHoe 3HaaeHne 
AJia HOHHMaHHa MexaHH3MOB cnen,H(|)HaecKOH (|)H3HOJiorHaecKOH a,o;anTaij,HH. 
He,u;aBHO 6bijio o6pam,eHO BHHMaHne na to oScToaTejiBCTBO, hto areHTBi, ona- 
3BiBaioHi,He cnen;H(|)HaecKoe — CTHMyjmpyiom,ee hjih TopM03am,ee — ^encTBHe 
Ha cnocoSHOCTB pa^a SejiOMopcKHx CBo6o^Hoa^HByiH,HX 6ecno3BOHOHHBix 
aKKJIHMHpOBaTBCa K OnpeCHeHHK) Cpe^BI (aKTHHOMHIJHH OJIHBOMHH,HH, 

MHTOMHH,HH C H HjHKJIO^OC^aMHJI,), aBJiaiOTCa npH3HaHHBIMH B MeftHIJHHCKOH 
npaKTHKe HMMyHO,n;enpeccopaMH h nan TanoBBiMH — ijHTOCTaTHKaMH, Top- 
M03HHJ,HMH KJieTOHHBie MHT03BI (XjieSOBHH, 19746). OTCIOfta mo>kho 6bijio 6bi 
npe,n;nojio>KHTB, hto $H3HOJiorHaecKaa a^anTapna k onpecHeHHio KaKHM-TO 
o6pa30M 0Ka3BiBaeTca CBH3aHHOH c MHToraaecKHMH npoijeccaMH, npHBO^ain,HMH 
k o6pa30BaHHio hobbix kjiohob KjieTOK. ,H,OKa3aTejiBCTBO choco6hocth CKpe6- 
Hen, o6jia^aioiH,Hx ape3BBiaaHHOH ayTejinen — nocToaHCTBOM KJieToaHoro 
cocTaBa — k aKKJiHMan;HH yKa3BiBaeT Ha Heo6a3aTejiBHOCTB yaacraa mhto30b 
b 3tom npon;ecce. 
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OSMOTIC TOLERANCE AND ADAPTATION 
TO A HYPOTONIC MEDIUM IN ECHINORHYNCHUS GADI 
(ACANTHOCEPHALA, ECHINORHYNCHIDAE) 


V. V. Khlebovich, O. Yu. Mikhailova 

SUMMARY 

Minimum of the osmotic pressure in the intestine of the cod corresponds 
to the osmotic pressure of sea water of 10% o . The sorbtion level of neutral red by intact 
E. gadi remained practically unchanged after their maintenance in sea water of 8—10 to 
30% o during 24 hours (ecological optimum). Specimens of E. gadi transferred from 10 to 
4% 0 displayed compensatory recovery of the normal sorbtion level of the dye by the 5th — 
6-th day of the experiment. The ability of Acanthocephala possessing extreme eutelia 
to a physiological adaptation is indicative of its not obligatory participation of mito¬ 
tic processes in the acclimation. 



